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(54) COLOR ADJUSTMENT METHOD 

(57)AbstrBct: 

PROBLEM TO BE SOLVED: To provide a signal conversion method with 
high accuracy, and a signal converter having high accuracy at a low cost. 

SOLUTION: A color adjustment software window 3 is displayed and color 
image data in RGB color space before color adjustment are displayed on 
a before color adjustment image window 4. The operator for color 
adjustment designates a color (designated color) on the before color 
actjustment image window 4 on a screen of a color monitor 2 and sets its 
ac(justment color (designated adjustment color). The designated 
adjustment color is set by revising an RGB level of a color pallet 5 or a 
designated color window 6 and a color adjustment parameter of the 
designated color is obtained from the designated color and the 
designated adjustment color. In the case of acljusting colors 
(complementary colors) other than the designated colors, the color 
adjustment parameter of the complementary colors is calculated based 
on the distance between the complementary colors and the designated 
colors in the color space as the complementary colors after color 
adjustment and the complementary colors are displayed on an after 
color adjustment image window 7. 
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(54) ^mo^mi ^Mssm^ 



(57) [MiSs^jl 

Kl?4ic*^-r^„ 
^ tt;<7 9 — ^= ^ 2 IBEwfe^SttrM^ -< K 4 ± 




1 

m-<r>^?Em\zio\.^xmm<ow]mmm^(D^mmmm^ 
mm\z.'^o^mxii^x. 

iS!ISc<7)f;r^feWffi^A;^( 

WIS* 7-Bi^co#simwSj*feif ^^A;0 



(2) !^Bgsp9_ 1 8 6 9 0 7 

2 

m—(o^^mii^is^^x^m<Dmmm&^<D^mMmm/)^ 
t^E.(o^^mizto\,^xw!mm'm^mmtmm(ommi^M 

IfliS* 7-IIi^(D^pI^wpr*fett^S:A;^) L. 

20 r i:S:^l#mti-5tt*«l7I^Sif*3S4a5^^-f^^;0>^rfE 

7 ] t«n5}t^fe<^fe1S«A;^tr*jv ^T. 

opS*5H^^<si)TA;^;i-S i i: -r-SW^JS 1 

i>&?^mxh^zt ^mwi t-r^ it*ii 1 nmm^m 

30 4<^)V>-rix*-lC|E^Wfei9S:^fc . 

W~^t^hf£^^^fi\^ ->TV, ^ifV;?, ^jin— cost 

'f^o— , :7'7 5';{'wMfe4feA^e>''i-5fe^ra-eJb5r. 

i: ^W'&i t-r^ 3 * fc«:f»*^ 4 <DV ^-f *l,75»lr IE 
HtllEB^fg. ^^^tiv^ixl . c, h. fep^m 

c' . h' t-r^tt 

a = I'/l 

0 = c'/c 
■y = h' — h 

50 [a*«l 3 1 A&ISllH05fe^re(r*3»t5^fESESII±M 



3 

y -iS' s i (i=l, • • • , n) i: BtriSSHil d i (i=l, • • 

t i-5i«*« 1 * fcttW*^ 3 <ov ^-f tv^McfS^ro 

S= {SI- f (dl)+-" + Sn-f (dn)} / {f (dl) + 
•••+ f (dn)} 

Z.Z.-^tU) (x^O) liS^M!Sc-Cfe5. 
feS3S/<7P<— ^Si(i=l, •••,n)i:*frfEBE«tdi(i=U •• 
S= {SO-f(dO) + Sl' f(dl)+'-- + Sn<f(dn)} 

/ { f ( d 0) + f ( d 1) + • • • + f ( d n) ) 

wcr-f(x) (x^o) \^m^mmx'h^o 

S^<7P<-<5' Si(i=l, ■••,n), SfllESgB8di(i=l, •••.n) 
irSfIf5jt^feSSiaqi(i=l, • ••.n)A^^5)?to5^-&, «)c<0 

S= {SI- f (ql/d !)+••• + Sn- f (qn/dn)} / 



(3) i|#MSP9-l 8 6 9 0 7 
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{ f (ql/dl) + ---+ f (qn/dn)} 

ri-C'f(x) (x^o) tta^MiSSc-C'foS. 

^mm.^<y p< s i (i=i. • • - . n) . sftiEsggs d i (i=i, • - 

•,n)t MiEit^fe^ia q i (i=l, • - - . n) /4» e>** •54i-&. 

S= {SO+Sl- f (ql/dl) + l-Sn-f(qn/d 

10 n)} /{ 1 + f (ql/dl)+ '-+ f (qn/dn)} 
rC-C?f(x) (x^O) flM^MIST'fcSo 

2 3 ] tiifsa^K^ f ( X ) (1 X > 0 (CiSV >-c* 

3^2 2<^v^-rn*M;ilE««?fePS:&fe, 

f (x) = 1 /x2 

■^mWit-r^ if 3 S fcllif 4 <D\-^-rixmz.WML 
[H!*3^2 71 WSE0T«</?feti?«»*SirSE|g-WfeSra(^ 
^ i: ^PbI 7 u- AlS^-C-fo 5 r i: Sriltm i: -r ■Sit 5 

30 2 8 1 *(rssBff3t<ofeita«t&fESK-rofe^raw 

WT'-^t^feSr t ^ittmi:-r5iS*«3*fc«:if*« 
[000 1] 

[0 0 0 2] 

50 l^^mn^m] *7-®»wfef8Si;^fei:b-c, ^ejfeJ; 



5 

(1) mM^mm};H(DmM(D^^mmtvxm^±i^<D 

(2) «p^H{tp^co#^«j^ (m^^mm^h^\^^n 

[0 0 0 3] t^z^^K (1) <7):^^i3:*5V^TiiB^rt 
[00041 ±m. b^c 2 o(D:*r^^^g: bfc^r^ t b 

[00051 z<o^§,')j^\^^:b'^wm^m,(Dm!m.^ 

[0 0 0 61 it^feirl^Sfeco>^;J;^^ft <J: bfc^^ff 
[0 0 0 7] ^#ff»tcJ:t)*d?)?>ti.fcli^Srffll^. 

[0 0 0 8] z(D^§,jj^xn. ^mM^ffomm^^ 
^^^'M.^^mcD—DXh^c I E-L*u*v*^rHi-e 

^^$n5L*Cuv*Huv'* (Wft, B&bT TlCHJ t 

m^-t) mM^^m^^x:}sy) ^ mmi^<D^wmm^m&c 
ixw^^m^n^xmm±i^(o^mm^mm. bx v ^^So 

[0 0 0 91 

&mm:ijmx\^. &^m±xm-i^'^^\^&^^^^mi- 
[0 0 10] ^^mn. ±iEPm^j^^^^c^^n/ct><D 

n^Xo\-l.X. Vf)^h'&^m±m::K<>xmhf)^z^ 



(4) 4#Ba^9- 1 8 6 9 0 7 
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[00 111 ^mmn. ±i^^mmt^&(o^m 
m^mm-rfozt\zx^. Mt^^^mor^ibfc^p 
&^rf^zt/)-x^^zt. ^mmmm^y'-y/uw^^ 

10 [0 0 121 

s«j^a^-r5fc^{-. :^mmn. m-(o^^mxm^ 
^ntc:^ ^—mm±xmm(o^^i^'^i.x^m^^n o 
^mx^ox. mtmm.(r>^(o^^\zio\^^xw^(D^'& 

xm^(Dmm^'^^(D^m^mm^hm^(D^'&^(D^ 

' xmt^mm^mmtmm<7)mf^m^&t commit ti^ 
20 n*i6^^^<J:. mmm~<D^^miz:}o\^xmmmm(D 

[0 0 13] u±(omf^iz^ox. ^mmvxo t-r^ 
mm<D^^^^^^m±xmh^^^m'm^(Dmm^^<^ 
tt. \^^^h^^m^mzi:>fz<:>xmhMz^mm^mt^ 

[0014] 

[0015] fePSli#fflCD/N- K'i7:r.T'e*mi-'5 ^ 

xrfo^^\z-D\,^xmm-r^o mi. m2n^mM(Dm 
T% 1 3^8(59 7^ :y:r7^-b^^?^o msnmMmmuz 

:i^^^X^m^^MM't^t:ii^(D=i>^\f^ — ^i^:^y'M.^ 

^ bfcgl, HI 4 fm^cof^fli 1 i;i joi ^^^^^(T) y-7 h 
^ r ^ft 'ft ^ -fr <^ # CO =1 >- ^ — COM® co^t ^ Sr 
40 ^bfcm. gl5Ji^Jg<o?F^Sl ^;l*5V^Tfep^^^^;^- 
5 ^#Kb^c^;^»5b. Ell, m2(Dyt2—^^x. fePS 

[0 0 16] ia3{i. :=2:^}i^=u — ^7^i^l t^y-^=^ 
^ 2Sr{i;tfc'>;^7^^T*fe9, =i ^-fc^^L — ^J'';*:^ i -e^ 

:7 hr>:3ir?:^Sbb. ti'^—^^-^ 2A:.\z^m^yy V 

^Pb^<0:^ ^--H^T^"— ^ Sr=i ^'t''^— ^T^flc 1 rtco^'N— 
50 K7^>f ^^75^?>;<^y--n— Kb (;^X5^:7'l) . 



(5) 



— ^:=.^ 2 0t'x^P<^y '^l&^iZiA/T*. ig4iw^-rj: 

iHsR^fcO RGB#8 fcr^> h-CO — 2 5 5 U^/UO 2 
5 6Pg^<7)H^T'fc'9 . T^utr'cT^NT'S C^t&T* 

y4SlEC07il>RGBff-^T*foSo *^liS^O?f^fiST*tiR G 

[0 0 171 fe^S<D:t-<u— 2WS 
±tr*5V^-rfefSSt^I:^7-il^^4±(Ofe (Jt^fe) (r 
i, gi, bi) SrJgfeU ^<^iSSfe (*g«!l83ife) (r 10 
i',gi\bi') SrSa^-rs (;^7^5/^2) o *i^3B5Sfe 

I 0 0 1 8] igsjr^-rj: RGBfe25F0^<D i #S 

(ri, gi, bi) ^Jt^ffife (ri\ gi', b 
i') SrC I E<OL* (BJ*) Guv* (^*) Huv° (fe 
ti) fe^Sa'-^^Jftb. ^n^^lXie^fe (I i, ci, hi) . 

n mi) c I E-xYzfe^F^^ci^e^c i e-l* 

u*v*fe^ra'^<0^^^(i (^2) Id^b. CI E-L* 
u*v*^^m^^hC I ECOL*Cuv*Huv** fe^W--(^^ 

10 0 19] 

mi] 

X B 1.5476R +0.4424G +O.5108B 

Y = 0.7622R + 1.4958G +0.2820B 

Z s O.OOOOR +0*16860 4-2. a463B 



9-186907 
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[0 0 2 0] 
[^2 ] 

L'= 116 (Y/Yn) 1/3-16 
u 1 3 L { u ' - u n') 
V 1 3 L ( V vn') 



v' 

un' 

vd' 

[00 2 1] 
[^3] 



4X/ (X+ 1 SY + S Z) 
9Y/ (X+15Y+-3Z) 
4Xn/ ( Xn+ 1 5 Yn+ 3 Zn) 
9Yn/ (Xn+ 1 5 Yn+ 3 Zn) 



30 



40 



L' = L» 
Guv* = ( u •+ V ') 
Huv* = arctan (u'/vO 

[0 0 2 2] w w-rjiL*Cuv*Huv° ^^m\^^^'r^ 

[0 0 2 3] C I E-L*u*v*fe^ra±CD}i* 

(li, ui, vi) limt?ffll^-5<0-eSEtSbT*3<o 50 



[0 0 2 4] ;::wT% fe^S/-^^^— ^J:ioi/NTtftP^-r 
feS: ( I , c, h) ^:<7?iSSfeSr ( 1' , c*. h') 

[0 0 2 5] 
[l»4] 

« = !'/! 
|9 = cVc 

y = h '-h 

[0 0 2 6] :L:iX-\^m&i.m^X-m<r>^mt:^J:<L'. 

b}t;d5. ^mm(DB6^^M^mm\^mzxi&(D^mm^< 

[0 0 2 7] J[^±<D J: 5 \ZL'^^ bfc L C Hfe?gFB^C7:> Jt^ 
(li, ci, hi) tm^m^ (li\ ci',hi') f)- 

/3i mm^<'7^-^) . yi (fe1=@><^;^-^) 
(IS4) co^^lctSoT (S5). (^y" 

[00 2 8] 
[|»5] 

o i = 1 i'/ 1 i 
j? i = ci'/ c i 

ri = hi' — hi 

[00 2 9] ^X<D^'^^\:i^\^^X:^'ry^2i)^hy^'r 

*S-T<^#^^ 7^:^:7' 6 ^ilTbTV^7i*t^^^^;^7^ 
yr^2-^jg^o 

[00 3 0] ^m^^(0 RGB ^Fa1(7);t^ ^ — B^(DM^ 
"f—^ (r,g,b) ^Kti-t^ (^"^^^6)0 

[00 3 1] RGB^m<D:^y—m^(r>mmir—^ 

(r,g,b) Sr. mi) t m2) trJ:J9CIE-L 
*u*v*fe^P«1±<7)7^->5' (l,u,v) ir^mb. 
Sfei:co^-^y 5/ KSgfiidiSr^n-en (^6) (OJ: 

[0 0 3 2] 
[^6] 

di= {( 1 i- l)2+(ui- u)2+{vi- v)2} 1/2 

^) Sr*i6^o Pja^'^^;/-^ all;^^y:/2T*i6fc 
C I E-L*u*v*fe^PB^±c^it:£fec9?^S^<7y-->$^ 
aiirSgKdiSrfflv^T. («7) <7) i 9 b-C*i?)5 

{^7^ry:/8) o 

[0 0 3 4] 

[^7] 
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al- f (d 1>+ •^•H- an- f (do) 

cr = 

f (d 1)+ f (dn) 

Pl-f <dl)+--^+ 0n^f (do) 

p = 

£ (d !) + •--+ f (dn) 

y 1- f (d 1)+ y n-f (dn) 

y = — 

f (d !) + -••+ f (dn) 

[0 0 3 5] f(x)fi ms) (DXoizmav 

[0 0 3 6] 
1^8] 

f (x)= 1 /x 2 

[O 0 3 7] fdfcb. x = 0<7)i:# f (x)=oo^/^^(7^ 

[0 0 3 8] C I E-L*u*v*fe^PBl_bC0B*'7'->5^ 
(l.u,v) (^3) tCt2§orLCHfe^PH^<7)y^-^ 
(l,c,h) iz^^-r^ {^y'v^^) o 

[00 3 9] L c ¥L^^m<Dm^m.^<Dmmy'—^ 
(r,c',h') Srfefssta*^)^'— ^ (i,u, v) tm 

9) OJ:5i^*i?>^ (;^7^5/^10) o 
[0 0 4 0] 
[3S9] 

1 ' a 1 
c • = ^ c 

h' = h + Y 

[004 1] L c ¥L^^m(D^wmi^<r>mmf—^ 
(r, c\h') ms) . (Sfc2) ^i>* (fci) 

1) o 

[0 0 4 2] i--<T60W^}roV>T;^7^>>>^6;6=^^^7" 
10 0 4 3] fel§^^<7);&^— W1*Sr;5j;^— ^r^^ 2-- 

[0 0 4 4] sx±x>^Tiy^x^mm7^mT\.. mm-r 
[0 0 4 5] mi^^i.timM(o]fmi\'±:^^-mm<oRG 



(6) f|#BB5pg_ 1 8 6 9 0 7 
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[0046] me. mr. ms\-±^mm(DmM(Dmm2 
\z^^^^m^:^i(k<D^f^'7 u--:^^i.f-iy(ox\ 1 7m 

OS:J!jD;tfc«j*^ bfco 

[0 0 4 7] ^10 \±-:^mn(omMmi>m 2 -^mm-t^ 

n^XJi^^. 

20 [004 8 ] *t>i: t i:5:v^^e:3fiV^fer'fo^/^-^•^ \\h 
^%tii^\ 2cDMfe(i^;tx^n5:v>l;i^7iofc:^f^-^fe 

[0 0 4 9] ^rT%^5£co?F^fti2T-fl. -fePSco^tc: 

30 ^wm-)5m^ws^'t^o 

[00 5 0] ffim^ttMfePS^^&i^fe^Fsl^M^^^® 
S:^'&L}^c5^!fe7r;25FH^T-^m$n5;^^ Ell lfl-<D5 

T R G B l^-</u^ X YM® SrWi 5 ^Ctu^Fb^^^ 

®^¥ffi±(^XYM^^t;i*5(t^.^. (x,y) (DM 
*<7)RGB (r,g,b) El 8 cOTlfBt- 

[00 5 1 ] ^fc. mmmm 2 m^'^^cD^mMtm 
xt^<^^m±i$^t\.x(D^m^hmm::rf^. mz. 

(r, g, b, x, y) n^^.^.v'—^y^—y'ju/)^hmmi. 

[005 2] UTs me. 07. El8 0:7n— tct^oT 
[00 5 3] &mMm(DRGB^^m(D:^9—:^^^'r 
-5 (;^7"^/:7"i) o i-*tj^>. EI6. ia7. m%(r>^b 

50 tw;«7^— ^:^>5^ 2<Otfx;^7f^y-^»^iZ^^T-fe|8MM 



(7) 



^mW^9-l 8 6 9 0 7 
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[0 0 5 41 ^m^(o:t^i^—^\t:^^—mm^i^(7^^ 

[0 0 5 5] ^m^<0:^^ lifefaSStJ:^ 
±<^fe (It^fe) (ri, gi, bi) Srm^eb. *g^fe<0 
ffi:^ (xi, yi) . ^(DUSfe (Jt^fgSfe) (ri', g 
i'.bi') Sr^^-r^ (;^7^^/:/3) o 

1 0 0 5 6 1 mM<r>WM 1 (c*3Jt 5 X 5/ 3 i 

IC. RGBfe^FflltO iSecoitSfe (ri, gi, hi) h 
^mm^ (r i\ gi', bi*)^C I E(DL* (PJSt) 

cuv* (^ffi) Huv^ (fete) fe^ft^--^^«i-r5 (;^7^ 

[0 0 5 71 %M(Ojm^\\c^n^:^y- v-f 4 hwm 

td. LCHfe^FB^co*i;£fe (li, ci,hi) t^'mm. 

(li',ci\hi') 75>^?>.> ft:^fe<7)fePIM^<7>— 
ai (Pja[^>*^7«-^) . jSi . vi 

(fetS/-^y-^) Sr (1^4) (O-m^VC^^Xi^^^ 

[0 0 5 81 ir^X<Di^^^\z^^^X>^y'^yy2f)^h:^ 
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10 



20 



6) o mT(Om^n:^'riyy'7^m^. 

d fi= C 



[0 0 5 9] >^^m\z^>^mm<Dmmix\^^ ^^y-m 
2x\^^m&ftBim^m^Mmn-r^fzM:i. ^^ytv—^ 

(0^mf^^Wk<r>\^^)\^^'^\hX^^^ ^m^.(0'f—^ 

■)5mi^^h^x\^^ii^. mm(D]^m 2 xn 2 »i7t\z^n 

[0 0 6 01 fe^Sfltr<ORGB^M<?>l&^^<?5fex — 
(rf, gf, bf) tmmy'-^ (xf, yf) ^Xf)^^ 
o ^=^^fr~'^\^ (0, 0, O, O, O) , 
(O, O, 0, 0, 3 2) , (0, 0. 0, 0, 6 4) , • • • , 
(2 5 6,2 5 6,2 5 6,2 5 6.2 5 6) S:*i?)TV^ 

<o 

[0 0 6 11 RGB^FBl(?)|&^,^.<Z)fe7^— ^ (rf, gf, 
bf) (»1) )t (IS2) t;iJ:!9. CIE-L*u*v* 

fe2gpBi±(7)x->5' (1 f, uf, vf) t^^^m-r^o 

fe<^(7)5:^7t;^--^ y :x KSgfi|dfi(i=l, •••,n)<Sr^tv 
(ilcl 1) coJ:9{cfh@-r^ i:^=ry'y%\ . 
[006 21 



( 1 1- 1 f) 2+ (u i- 



[®10l 

u f) 2+ ( vi - vf) 



+ k { (xi-xf) 2-f (y 1- y f) 2) ] 1/2 



[0 0 6 31 mnf—df(O^Wm,^<=7/^—^a,f ^vi) (i=l, •••,n)^SeBftdi(i=l, •,n)S:fflV^-C. 

/<^;^-^) . /3f (^S^'^^T^— ^) . vf (feffi^N^^ 1 1) <7)J: 9twUT*ii)^ C^'TV'f^) o 

7<-^) ^*i65o mm^<^ am:^y'^yy'2X [0 0 6 41 

^ [ifcl 11 
aO+ al-f (ql/dfl) + - + «n f (qn/dfn) 
at = 



>Ri6fcC I E-L*u*v*fe?gFBl±(OjtSfe (li, ui, 



1 + f (ql/d fl)+--- + f (qn/dfn) 



^f = 



P0+ j9 1-f(ql/ df !) + •••+ 0n-f(qn/dfn) 
1 + f (ql/d fl) + f (qn/d fn) 



r f = 



yO+ yl-f (ql/dfl)+---+ yn*f (qn/dfn) 
1 + f (ql/d fl)+---+ f (qn/d fn) 



(00 6 51 fcy£b. k\iLmm^^mm.mt^^mt^m 40 

±<D®^x — (If, uf, vf) S: (Sfi:3) iilSfoTL 
CHfeSFBl(7)7^— ( 1 f, cf, hf) tc^^-r^ (^-r 

^>^1 0) o 

[0 0 6 61 LCHfe?5K<Ofe|HS^<DBi^7='— ^ (I 

f',cr,hr) ^feisMBiK^T^— ^ (If, uf. vf) t 
mm<D^mmy<^ af. ^f, yfjit) m4) 

h (i&l 2) <DJ:9tw5ki?>5 (;^7^^y>^l 1) o 
[0 0 6 71 

mi2\ 50 



If = af- 1 f 
cf • = ^f- c f 

hf = h f + y f 

[0 0 6 81 LCHfe^Fa^tT^feiiS^COilj^'r — ^ (I 
r,cr,hf') ^ (1^10) t;i«to-CRGBfe^PB^--g£ 

(;^7^5/:?'i 2) o 

[0 0 6 91 -r-<T(Dili*(C0V>T><^7" >:7"7;^>^e>>^7' 

3) o ^7LTV>ixti>^xty^l 4--3i;^f. ^TLTV^ 
3^ ltttfi:x X 6 So 

[0 0 7 01 feS85ifltr<^RGBfeaSra<7?;&7— iiiteco® 



13 

m(o^f-^ (r,g,b) tmm (x, y) ^xt^^^ 

C^y'yzri 4) o 

(r,g,b,x,y) = (100,142,45,33,20 
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